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Abstract
We present a linguistically-motivated technique for the recognition and grouping of simplex noun phrases
(SNPs) called LinkIT. Our system has two key features: (1) we efficiently gather  minimal NPs, i.e. SNPs,
as precisely and linguistically defined and motivated in our paper ; (2) we apply a refined set of post-
processing rules to these SNPs to link them within a document. The identification of SNPs is performed
using a finite state machine compiled from a regular expression grammar, and the process of ranking the
candidate significant topics uses frequency information that is gathered in a single pass through the
document.  We evaluated the NP identification component of LinkIT and found that it outperformed other
NP chunkers in precision and recall.  The system is currently used in several applications which are




LQ WKH SDSHU  /LNH RWKHU 13 LGHQWLILHUV ZH XVH D SDUW RI VSHHFK 326 WDJJHU DQG D UHJXODU
H[SUHVVLRQJUDPPDU2XUV\VWHPGLIIHUVIURPRWKHUDSSURDFKHVLQWZRUHVSHFWVZHIRFXVRQ




SUHPRGLILHUV VXFK DV GHWHUPLQHUV DQG SRVVHVVLYHV EXW QRW SRVWQRPLQDO FRQVWLWXHQWV VXFK DV





OH[LFDO IRUPVRI WKHZRUGV LQ WKHGRFXPHQW %\ LGHQWLI\LQJDQGOLQNLQJ613V LQWKHGRFXPHQW
DQGGRLQJVRPHVLPSOHDQDO\VLVRQWKHYHUEVLQWKHGRFXPHQWZHFDQLGHQWLI\WKHPDMRUHQWLWLHV
DQGFRQFHSWV LQ WKHGRFXPHQWDQGFDQ LJQRUHRWKHU HQWLWLHV LQ WKHGRFXPHQWZKLFKDUH VLPSO\
ORZ IUHTXHQF\ UHIHUHQFHV .ODYDQV	:DFKROGHU  :H K\SRWKHVL]H WKDW WKH 613V LQ D
GRFXPHQWSURYLGHDJRRGUHSUHVHQWDWLRQRIWKHFRQWHQWRIWKHGRFXPHQW
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LinkIT may be freely licensed for research purposes.  Information can be found at
http://www.columbia.edu/cu/cria/LinkIT/ or contact the authors for more information.
1.1 System Description
7KH LGHQWLILFDWLRQ RI 613V LV SHUIRUPHG TXLFNO\ XVLQJ D ILQLWH VWDWHPDFKLQH FRPSLOHG IURP D
UHJXODU H[SUHVVLRQ JUDPPDU DQG WKH SURFHVV RI UDQNLQJ WKH FDQGLGDWH VLJQLILFDQW WRSLFV XVHV
IUHTXHQF\ LQIRUPDWLRQ WKDW FDQ EH JDWKHUHG LQ RQH SDVV WKURXJK WKH GRFXPHQW  /LQN,7 FDQ





SURSHUWLHV  ,I WKH HOHPHQW LV QRW DQ 613 /LQN,7 UHFRUGV LW DQG SHUIRUPV HOHPHQWVSHFLILF
SURFHVVLQJ$IWHUDOORI WKH613VLQWKHGRFXPHQWKDYHEHHQH[WUDFWHG WKH613VDUHVRUWHGE\
VLPLODULW\ RI WKH OH[LFDO IRUP RI WKH KHDG 7KH JURXSV RI 613V DUH WKHQ UDQNHG XVLQJ WKH
IUHTXHQF\ RI WKH KHDG DV DQ DSSUR[LPDWLRQ RI WKHLU UHODWLYH VLJQLILFDQFH ZLWKLQ WKH GRFXPHQW
:DFKROGHU
1.2 Overview of processing






7R GHWHUPLQH 13 ERXQGDULHV /LQN,7 XVHV D ILQLWHVWDWH OH[HU EXLOW IURP D VPDOO KDQGFUDIWHG




ODUJHVWPDWFK IRXQG :KHQPDWFKLQJ WR WKH VHW RI UHJXODU H[SUHVVLRQV SUHIHUHQFH LV JLYHQ WR
H[SUHVVLRQVWKDWPLQLPL]HWKHDPRXQWRILQSXWWKDWLVXQDEOHWRPDWFKWRWKHUHJXODUH[SUHVVLRQ
EHIRUH WKH VWDUW RI WKHPDWFKHG WH[W  )RU WKRVH H[SUHVVLRQV WKDW VNLS WKH VDPH DPRXQW RI WH[W
EHWZHHQWKHSUHYLRXVDQGFXUUHQWPDWFKORQJHUPDWFKHVDUHSUHIHUUHG7KHWH[WWKDWPDWFKHGWKH
ILQDO UHJXODU H[SUHVVLRQV DV ZHOO DV WKH WH[W EHWZHHQ WKH ODVW PDWFKHG WH[W DQG WKH FXUUHQW
PDWFKHGWH[WLVUHWXUQHGWRWKH/LQN,7PDLQPRGXOH 7KHOH[HUDOVRVHWVYDULDEOHVWKDWLQGLFDWH
ZKLFK UHJXODU H[SUHVVLRQ ZDV XVHG ZKDW VHQWHQFH DQG SDUDJUDSK WKH PDWFK ZDV LQ DQG WKH
QXPEHURIWKHILUVWDQGODVWWRNHQVLQWKHPDWFKHGWH[W
2QFH DOO RI WKH 613V IRU WKH GRFXPHQW KDYH EHHQ H[WUDFWHG WKH\ DUH JURXSHG EDVHG RQ WKH
VLPLODULW\RIWKHOH[LFDOIRUPRIWKHKHDG7ZR613VDUHSODFHGLQWKHVDPHJURXSLIWKH\KDYH
WKHVDPHKHDG LJQRULQJGLIIHUHQFHVLQSOXUDOLW\RUFDVH 7KHVH613JURXSVDUH WKHQ UDQNHG LQ





/LQN,7 FUHDWHV D GDWD VWUXFWXUH WR VWRUH LQIRUPDWLRQ DVVRFLDWHGZLWK HDFK 613 UHWXUQHG E\ WKH
OH[HU$OLVWRIWKHZRUGVLQWKH613LVFUHDWHGDQGIRUHDFKZRUGLQWKH613/LQN,7H[WUDFWV
WKH SDUW RI VSHHFK WDJ DQG DQ\ RWKHU VSHFLDO IHDWXUH WKDWPLJKW EH DVVRFLDWHG ZLWK WKDW ZRUG
EDVHG HLWKHU RQ LQIRUPDWLRQ SURYLGHG E\$OHPELF RU EDVHG RQ /LQN,7¶V RZQ SURFHVVLQJ  )RU
QDPHGHQWLWLHV$OHPELFPD\DVVLJQWKHIHDWXUH3267RUD7,7/(IHDWXUH3267LVDVVLJQHGWR
ZRUGV WKDW LQGLFDWHVD MRESRVLWLRQ VXFKDVJHQHUDORU VHFUHWDU\ 7,7/( LV DVVLJQHG WRKXPDQ
WLWOHVVXFKDV'URU0U$QDPHGHQWLW\LVDVHTXHQFHRIZRUGVWKDWUHIHUWRDORFDWLRQSODFHRU
RUJDQL]DWLRQ DV WDJJHG E\ WKH $OHPELF 8WLOLWLHV  7KH OLVW RI ZRUGV DQG WKHLU DVVRFLDWHG
LQIRUPDWLRQDUHVWRUHGLQWKH613VWUXFWXUH
,QRUGHU WRUHFRJQL]HH[SUHVVLRQVVXFKDVIDVWDQGFKHDS LI WKHSUHYLRXVXQLW UHWXUQHGE\ WKH
OH[HU FRQVLVWHG RI DQ DGMHFWLYH IROORZHG E\ D FRRUGLQDWLQJ FRQMXQFWLRQ /LQN,7 FKHFNV IRU





FRQWULEXWLRQ WR WKHVHPDQWLFVRI WKH613.ODYDQVHWDO  DQG WKHRQO\ WH[WEHWZHHQ WKH
FXUUHQW613DQG WKHSUHYLRXV613 LV WKHZRUGRI WKHGDWD DVVRFLDWHGZLWK WKHSUHYLRXV DQG
FXUUHQW 613 LV DGMXVWHG WR LQGLFDWH WKDW WKH 613VPD\ EH SDUW RI D ODUJHU 13 WKDW LQFOXGHV D
SUHSRVLWLRQDOSKUDVHKHDGHGE\³RI´ 7R VXSSRUW LGHQWLILFDWLRQ RI HPSW\ KHDG QRXQVZH KDYH
LPSOHPHQWHGDGLFWLRQDU\PRGXOHIRU/LQN,7 
6SHFLDO3URFHVVLQJ
$VPHQWLRQHG SUHYLRXVO\ /LQN,7 SHUIRUPV VRPH VSHFLDO SURFHVVLQJ IRU FHUWDLQ XQLWV UHWXUQHG
IURP WKH OH[HU 6SHFLILF DFWLRQ LV WDNHQ IRU HDFK RI WKH IROORZLQJ FDVHV SRVVHVVLYH 
V WLWOH
VHQWHQFH ERXQGDU\ FRPPD QHZ SDUDJUDSK DQG WKH VHTXHQFH RI DQ DGMHFWLYH IROORZHG E\ D
FRRUGLQDWLQJFRQMXQFWLRQ  ,QHDFKRI WKHVHFDVHV/LQN,7XSGDWHVVWDWH LQIRUPDWLRQSHUWLQHQW WR
WKRVH UHWXUQHG XQLWV  7KHUH DUH VL[ GLIIHUHQW FDVHV LQ ZKLFK /LQN,7 SHUIRUPV VRPH VSHFLDO
SURFHVVLQJWZRRIZKLFK±VHQWHQFHERXQGDULHVDQGQHZSDUDJUDSKV±DUHUHODWHGWRWKHIRUPRI
WKHGRFXPHQW
x 6HQWHQFH ERXQGDU\  7KH $OHPELF XWLOLWLHV GHWHFW VHQWHQFH ERXQGDULHV XVLQJ D VWDWLVWLFDO





x 1HZSDUDJUDSK :KHQWKH OH[HUGHWHFWVWZRRUPRUHFDUULDJHUHWXUQV LQDURZ LW UHWXUQVD

















RQ WKH VWDFN DQG WKHUH LV QR LQWHUYHQLQJ WH[W EHWZHHQ WKH SUHYLRXV 613 DQG WKH FXUUHQW
FRPPD,IWKHUHLVWH[WEHWZHHQWKHFXUUHQWFRPPDDQGWKHSUHYLRXV13WKHHQWLUHVWDFNLV
FOHDUHG,IDSRVVLEOHDSSRVLWLRQLVIRXQGWKDWUHODWLRQLVPDGHEHWZHHQWKHWZR613VDQG
WKHVWDFNLV UHVHW WRFRQWDLQ MXVWRQH13DQGRQHFRPPDZKLFKUHSUHVHQWWKHWZRSUHYLRXV
DSSRVLWLYH613V
x $GMHFWLYH IROORZHG E\ FRRUGLQDWLQJ FRQMXQFWLRQ  $QRWKHU FDVH WKDW /LQN,7 KDQGOHV LV
FRRUGLQDWLRQ RI DGMHFWLYHV DV LQ IDVW DQG FKHDS PDFKLQHV $Q DGMHFWLYH IROORZHG E\ D
FRRUGLQDWLQJ FRQMXQFWLRQ LV UHWXUQHG DV DQ DGMHFWLYHFRRUGLQDWLQJFRQMXQFWLRQ XQLW  $
YDULDEOHLVVHWWKDWUHWDLQVWKHLQIRUPDWLRQIRUWKHUHWXUQHGXQLWDQGLIWKHQH[WXQLWLVDQ13
ZLWK QR LQWHUFHGLQJ ZRUGV WKH DGMHFWLYH DQG FRRUGLQDWLQJ FRQMXQFWLRQ DUH DGGHG WR WKH
EHJLQQLQJ RI WKH QH[W 613  6LPLODU WR SRVVHVVLYH 
V PRGLILFDWLRQ WKLV LV GRQH ZLWK D
YDULDEOHWKDWLVVHWDQGDFKHFNLQWKHPDLQ/LQN,7PRGXOH
x 3RVVHVVLYH 
V /LQN,7  WUHDWV SKUDVHVZLWK D SRVVHVVLYH 
V DV LQ %RVWRQ
V'DQD )DUEHU
&DQFHU ,QVWLWXWHDV WKUHHVHSDUDWHXQLWV 7KH ILUVW LV³%RVWRQ´ WKHVHFRQG LV DSRVVHVVLYH

VDQGWKHWKLUGLV³'DQD)DUEHU&DQFHU,QVWLWXWH´/LQN,7FRQVLGHUVWKLVUHODWLRQVKLSWREH





V LV UHWXUQHG IURP WKH OH[HU /LQN,7 GRHV QRW NQRZ ZKDW WKH VHFRQG 13 ZLOO EH VR D
YDULDEOHLVVHWLQWKHOH[HUDQGWKHPDLQPRGXOHFKHFNVIRUWKDWYDULDEOH
1.5  Noun Phrase Linking
)LQDOO\OH[LFDOUHODWLRQVDUHPDGHEHWZHHQWKHZRUGVLQWKHFXUUHQW13WRWKHZRUGVSUHYLRXVO\





ZRUGV EXW DOVR DVVLJQV D JURXS QXPEHU WR WKH13 EDVHG RQZKDW LVPDWFKHG  ,I QR SUHYLRXV
RFFXUUHQFHV RI WKH ZRUG H[LVW WKHQ D QHZ JURXS LV IRUPHG DQG WKH 13 LV DVVLJQHG WKH QH[W





:LWK WKH SUROLIHUDWLRQ RI LQIRUPDWLRQ DYDLODEOH YLD WKH ,QWHUQHW LW KDV EHFRPH LQFUHDVLQJO\
FRPPRQ IRU QDWXUDO ODQJXDJH SURFHVVLQJ WHFKQLTXHV WR DXJPHQW VWDWLVWLFDO EDVHG PHWKRGV IRU
LQIRUPDWLRQUHWULHYDOGRFXPHQWSURFHVVLQJDQGGRFXPHQWEURZVLQJ $GYDQFHGVHDUFKHQJLQHV
QRZXVHSKUDVHVDQGVLPSOHQRXQSKUDVH LGHQWLILFDWLRQ WRKHOS LPSURYH WKHTXDOLW\RI VHDUFKHV
(YDQV'$	=KDQJ  (IILFLHQW QDWXUDO ODQJXDJH DQDO\VLV DSSOLFDWLRQV VXFK DV/LQN,7
PDNH LW SRVVLEOH WR DSSO\ 1/ WHFKQLTXHV LQ DUHDV WKDW KDYH WUDGLWLRQDOO\ HVFKHZHG VXFK
DSSURDFKHVGXHWRSURFHVVLQJFRQVWUDLQWV
7KHUHDUHPDQ\SRVVLEOHDSSOLFDWLRQVRIKDYLQJVXFKDULFKUHSUHVHQWDWLRQRIWKHDERXWQHVVRI
WKHGRFXPHQW 7KH/LQN,7 V\VWHP LV FXUUHQWO\ XVHGE\ WKUHH SURMHFWV DW&ROXPELD8QLYHUVLW\
8VLQJWKH/LQN,7RXWSXWRYHUDFROOHFWLRQRIGRFXPHQWVDWRSLFGHWHFWLRQDQGWUDFNLQJV\VWHPKDV
EHHQEXLOW1HJULOOD7KHV\VWHPZRUNVE\ORRNLQJDWWKH/LQN,7RXWSXWIRUHDFKGRFXPHQW
GHWHFWLQJVLPLODULWLHVDQGGLIIHUHQFHVDQG WUDFNLQJKRZ WKDW WRSLFDV UHSUHVHQWHGE\ WKH613V
FKDQJHV RYHU WLPH  /LQN,7 KDV DOVR EHHQ XVHG LQ D SDUDJUDSK OHYHO VLPLODULW\ GHWHFWLRQ
FRPSRQHQW RI D PXOWLSOH GRFXPHQW VXPPDUL]DWLRQ V\VWHP +DW]LYDVVLORJORX HW DO 
0F.HRZQHWDO7KHRXWSXWIURP/LQN,7FRXOGDOVREHXVHGDVWKHLQSXWIRUDWHUPYDULDQW
ILQGHUVXFKDV)$675-DFTXHPLQ,WZRXOGEHSRVVLEOHWRXVH/LQN,7RQDVHOHFWLRQRI
GRFXPHQWV WKDW KDVEHHQ VKRZQ OLNHO\ WR EH UHOHYDQW E\ VRPHRWKHUPHWKRG LQ RUGHU WRPDNH
PRUH ILQH GLVWLQFWLRQV EHWZHHQ WKH GRFXPHQWV  7KLV FRXOG EH XVHG DV D VHFRQG VWDJH WR
LQIRUPDWLRQ UHWULHYDO WR KHOS D XVHU YLVXDOL]H WKH FRQWHQW RI WKH UHWXUQHG GRFXPHQWV RU DV D
EURZVLQJWRROIRUDVWDWLFFROOHFWLRQRIGRFXPHQWVLQDGLJLWDOOLEUDU\
,Q RXU FXUUHQW UHVHDUFKZH DUH H[SORULQJ WKH K\SRWKHVLV WKDW FRPSDUHG WR MXVW ORRNLQJ DW WKH










:H GHVLJQHG DQ H[SHULPHQW WR WHVW /LQN,7
V SHUIRUPDQFH DW 13 LGHQWLILFDWLRQ DV FRPSDUHG WR
RWKHU13LGHQWLILHUV7KHWDVNFRQVLVWVRILGHQWLI\LQJWKH13VLQDWHVWFROOHFWLRQRIGRFXPHQWV
ZLWK DQ HYDOXDWLRQ RI WKH UHVXOWV ,Q WKLV H[SHULPHQW/LQN,7
V DGGLWLRQDO FDSDELOLWLHV RI OH[LFDO
FKDLQLGHQWLILFDWLRQDQGQRXQJURXSUDQNLQJDUHQRWHYDOXDWHG
3.2 The Data Set
7KH GDWD VHW FRQVLVWHG RI13V IURP GRFXPHQWVZVMB  ZVMB RI WKH 3HQQ:DOO 6WUHHW
-RXUQDO7UHHEDQN0DUFXV6DQWRULQL	0DUFLQNLHZLF]7KHQRXQSKUDVHVZHUHH[WUDFWHG
IURPWKHSDUVHGGDWDILOHVRIWKH7UHHEDQN$QDXWRPDWLFSURFHVVZDVXVHGWRH[WUDFWWKHVPDOOHVW
XQLWPDUNHGDVDQ13LQ WKH7UHHEDQNDQGHDFKUHVXOWLQJILOHZDVWKHQH[DPLQHG WRYHULI\ WKH
FRUUHFWQHVVRIWKH13VH[WUDFWHG,QFHUWDLQFDVHVFRPSOH[QRXQSKUDVHVZHUHPDQXDOO\VSOLWLQWR
VPDOOHUXQLWV IRUH[DPSOH13V WKDWFRQWDLQHGDFRQMXQFWLRQZHUHVSOLW LIZHMXGJHG WKDW WKHUH
ZDVDPELJXLW\UHJDUGLQJWKHDSSOLFDELOLW\RIWKHKHDGRIWKH13WRHDFKFRQVWLWXHQWRIWKHSKUDVH
doc 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14
ins 5 21 3 3 0 1 16 2 8 21 2 2 3 2 28
tot 264 358 54 38 142 344 63 43 114 168 46 55 20 46 282
Table 1: Number of manual corrections and total number of NPs per file
,Q7DEOHWKHGRFURZLQGLFDWHVWKHGRFXPHQWQXPEHUZKLOHWKHLQVURZLQGLFDWHVKRZPDQ\
13V QHHGHG WR EH LQVHUWHG PDQXDOO\ 7KH WRW URZ LQGLFDWHV WKH WRWDO QXPEHU RI 13V LQ WKDW
GRFXPHQW7KHUHZDVDWRWDORI13VLQWKHKDQGFRUUHFWHGWHVWVHWZKLFKZHWUHDWHGDVWKH
JROGVWDQGDUGIRUWKLVHYDOXDWLRQ
3.3 Noun Phrase judgments
(DFKV\VWHPZDVWHVWHGRYHUWKHSODLQWH[WILOHVFRUUHVSRQGLQJWRWKHSDUVHGGDWDILOHVIRUWKHWHVW
QRXQSKUDVHV)RUWKHLQLWLDOHYDOXDWLRQZHFRPSDUHGRXWSXWRIWKH/LQN,7V\VWHPWRRXWSXWIURP







SXQFWXDWLRQ RU RWKHU DUWLIDFWV RI WKH VSHFLILF PDUNXS SURFHVV  )RU H[DPSOH IRU WKH JROG
VWDQGDUG 13 %DWWOHWHVWHG -DSDQHVH LQGXVWULDO PDQDJHUV WKH LGHQWLFDO 13 %DWWOHWHVWHG







VHW DUH D SURSHU VXEVHW RI WKHZRUGV LQ WKH JROG VWDQGDUG 13  )RU H[DPSOH IRU WKH JROG
VWDQGDUG 13 FRQJUHVVLRQDO HOHFWLRQV WKH 13 HOHFWLRQV ZRXOG EH ODEHOHG DV XQGHU
JHQHUDWHG
 2YHUJHQHUDWHG 7KHWHVWVHW13FRQWDLQVPRUHZRUGV WKDQ WKHJROGVWDQGDUG13 LH WKH
ZRUGVLQWKHJROGVWDQGDUG13DUHDSURSHUVXEVHWRIWKHZRUGVLQWKH13LQWKHWHVWVHW)RU









System Correct Mismatch Missing Under-generated Over-generated False
Positive
LinkIT 1689 6 45 329 94 12
Chunker 1368 8 245 69 339 72








3.4 NP Evaluation Results
7ZRIRUPVRIUHVXOWVDUHUHSRUWHG)LUVWWKHUDZUHVXOWVWKDWFRPHIURPDVWUDLJKWIRUZDUGDQDO\VLV
RI WKH KXPDQ MXGJPHQW HYDOXDWLRQV DUH FROOHFWHG  'XH WR GLIIHUHQFHV LQ ZKDW WKH SURJUDPV
LGHQWLI\ DV13V LQ WKHPRVW VLPSOH FDVH WKH UDZ UHVXOWVZHUH WUDQVIRUPHG WR WU\ WR QRUPDOL]H
SHUIRUPDQFHRQVLPSOH13V)RUH[DPSOHVRPHV\VWHPVPLJKWQRWUHSRUWSURQRXQVDV13VVLQFH
WKH\DUHKLJKIUHTXHQF\ORZFRQWHQWZRUGV%\FKDQJLQJHYDOXDWLRQODEHOVZHDLPHGWRUHGXFH








Allowable missing words in first position Allowable omissions
its, the, a, an, this, some, their, his, that, these,
$
itself, it, he, we, there, they, I, this, some, that,
them, those, us, she, you
Table 3: Transformations made to raw results
7KHUHVXOWVDUHVXPPDUL]HGIRUHYDOXDWLRQVXVLQJ WKHUDZUHVXOWVDQG WKHWUDQVIRUPHGUHVXOWV LQ
7DEOH  EHORZ /LQN,7 DSSHDUV WR SHUIRUP EHWWHU RYHU WKLV GDWD VHW WKDQ WKH 83HQQ &KXQNHU
+RZHYHUZHDUHQRWIXOO\FRQILGHQWWKDWWKHFRPSDULVRQVDUHSUHFLVH
System Raw Results Transformed Results
Precision Recall Precision Recall
LinkIT 76% 78% 79% 83%
UPenn Chunker 72% 65% 74% 67%
Table 4: Recall and Precision per system for NP identification
3.5 NP Identification—Comparison of LinkIT and the UPenn Chunker















7KH 83HQQ &KXQNHU ZDV WKH EHVW DW UHFRJQL]LQJ ORQJ 13V 7KLV UHVXOWHG LQ VRPH SUREOHPV
WKRXJK ORRNLQJDW7DEOHZHVHH WKDW WKH83HQQ&KXQNHURYHUJHQHUDWHG13VPRUH
WKDQ /LQN,7  'XH WR WKH SDUWLFXODU PHWKRGRORJ\ RI WKLV LPSOHPHQWDWLRQ WKLV UHVXOWHG LQ
SHQDOL]LQJ WKH83HQQ&KXQNHU +RZHYHU LI13VZHUH MXGJHG VROHO\ RQ WKHLU JUDPPDWLFDOLW\
PDQ\ RI WKH13V WKDW ZHUH FDWHJRUL]HG DV RYHUJHQHUDWHG ZRXOG EH DFFHSWDEOH VLQFH WKH WZR











WR WKHGHVLJQRI/LQN,7ZKHUHZH LQWHQWLRQDOO\GHFLGHG WR IRFXVRQ6LPSOH1RXQ3KUDVHV LQD
GRFXPHQW  ,Q PDQ\ RI WKH WHVW 13V /LQN,7 LGHQWLILHG WZR 613V WKDW WRJHWKHU FRPSULVHG WKH
HQWLUH13,WVKRXOGEHQRWHGKRZHYHUWKDW/LQN,7GRHVUHWDLQLQIRUPDWLRQRQWKHOLQNVEHWZHHQ
613VDQGLQFDVHVVXFKDVSRVVHVVLYHPRGLILFDWLRQDQGDSSRVLWLRQWKRVHOLQNVDUHUHFRUGHG)RU
H[DPSOHDQRXQSKUDVH OLNHWKH6HFUHWDU\RI WKH+HDOWK'HSDUWPHQWZRXOGEH VSOLW LQWRWKH
6HFUHWDU\DQG+HDOWK'HSDUWPHQWEXWWKHUHZRXOGEHDOLQNUHODWLQJWKHWZR:KLOHZHFRXOG
KDYHJHQHUDWHGDGLIIHUHQWIRUPRIWKHRXWSXWWRMRLQWKHVHVRUWVRIQRXQSKUDVHVZHGLGQRWZDQW
LQKHUHQWO\ ELDV WKH UHVXOWV DQG VR UDQ /LQN,7 XQGHU LWV GHIDXOW VHWWLQJV  8QOLNH ZLWK 83HQQ
V
&KXQNHUWKHUHDUHYHU\IHZFDVHVZKHQ/LQN,7ZLOOVSOLWDODUJHU13LQWRWZRVPDOOHU613VRI
ZKLFK RQH RI WKHP RU ERWK LV XQJUDPPDWLFDO  7KLV LV DJDLQ GXH WR WKH OLQJXLVWLF GHFLVLRQV
XQGHUO\LQJWKH/LQN,7V\VWHP
3.6 NP Identification—Comparison of LinkIT and Arizona Noun Phraser (AZNP)
'LIIHUHQWWDVNVFDOOIRUGLIIHUHQWDSSURDFKHVWRQDWXUDOODQJXDJHSURFHVVLQJ:HZHUHLQWHUHVWHG
DW ORRNLQJDW WKHSHUIRUPDQFHRI WRROV WDUJHWHGIRUSUHFLVLRQ WDVNV VXFK LQGH[LQJ $W WKH VDPH
WLPHZH DOVR DUH LQWHUHVWHG LQ WDVNV VXFK DV ,QIRUPDWLRQ 5HWULHYDO ,5 ZKHUH ZRUGV WKDW DUH




XQGHUVWDQGLQJ WKHGLVWLQFWLRQEHWZHHQ WKHSKUDVHV WZRDSSOHVDQGQRDSSOHV FRXOGZHOO EH
LPSRUWDQW7RORRNDWKRZRQHV\VWHPWDUJHWHGIRUDQ,5DSSOLFDWLRQSHUIRUPHGRYHUWKLVWDVNZH
SHUIRUPHGDQHYDOXDWLRQRQWKH$UL]RQD1RXQ3KUDVHU7ROOH	&KHQ7ROOH,WPXVW
EH VWUHVVHG WKDW WKH $UL]RQD 1RXQ 3KUDVHU LV WDUJHWHG IRU DQ ,5 WDVN DQG DV VXFK HPSOR\V D
GHILQLWLRQ RI13V WKDW LVPRUH VXLWHG WR WKDW GRPDLQ +RZHYHU EHDULQJ WKLV DQG WKH VWULQJHQW




VHTXHQWLDO13V DPDQDQGH[WUDRUGLQDU\TXDOLWLHV WKH$UL]RQD1RXQ3KUDVHU JHQHUDWHG WKH
13 PDQ ZLWK H[WUDRUGLQDU\ TXDOLWLHV  +DG LW JHQHUDWHG WKH 13 D PDQ ZLWK H[WUDRUGLQDU\
TXDOLWLHV LW FRXOGEH DVVLJQHG WR WKHRYHUJHQHUDWLRQFDWHJRU\ WZLFH  6LQFH WKH$UL]RQD1RXQ
3KUDVHUGLGQRWLQFOXGHWKHDZHZHUHIRUFHGWRDVVLJQWKH13PDQWRWKHPLVPDWFKFDWHJRU\
VLQFH LW FRQWDLQHG WKH D IURP WKH13DPDQ DQG WKH H[WUDRUGLQDU\ TXDOLWLHV13 IURP WKH
IROORZLQJQRXQSKUDVH
3.7 Further Evalution















WKH$UL]RQD1RXQ3KUDVHU DQG IRU LPSRUWDQWGLVFXVVLRQRI WKH UHVXOWV :HZRXOG DOVR OLNH WR
WKDQN8QLYHUVLW\RI3HQQV\OYDQLDIRUPDNLQJWKHLUWDJJHUDQGFKXQNHUSXEOLFO\DYDLODEOH
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